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SPECIFICATIONS 



TWO HORIZONTAL DIRECT.ACTING 

Triple-Expansioi Screw Inpes aiii Boilers 

FOR 

or 4,000 TONS DISPLACEMENT. 



GENERAL DESCRIPTION. 

The eagines are to have each, a high, iatermediate, and low- 
preflsure cylinder, of 34, 48, and 76 inches diameter, respect- 
ively, and a piston stroke of 40 inches. 

The engines will be placed in separate water-tight compart- 
ments, the low-presBure cylinder being afl in both engines; 
the forward engine turning the starboard propeller. 

The rawn steam-valves are to be of the piston type; there 
will be one tor the high-pressure, one for the intermediate, 
and two for each low-pressure cylinder, worked by radial valve- 
gear nnd arranged for a minimum cut-oiTof 0.4 of the stroke 
m the high-pressure and 0.5 in the intermediate and low- 
pressure cylinders. 

Each piston is to have one piston-rod secured to a cross-head, 
which will run on guides, bolted to its cylinder at one end and. 
bolted to bed-plate at the other. 



The water-cyliaders and chests of all pumps are to be of 
oompoeitioQ. 

Tite distilling apparatus will be located where directed, and 
will ooDsist of one dietjiler capable of furnishing 8,000 gallons 
of potable water in twenty-four hours. The circulating water 
for the distiller will be supplied by the auxiliary pump in for- 
ward fire-room. 

The propellers are to be tliree-bladed, right aud lefl-handed, 
respectively, of about 14 feet 6 inches diameter, and will be 
made of manganese bronze. 

There will be four double-ended horizontal return tubular 
boilers, containing an aggregate grate surface of 540 square 
feet, arranged fore and aft, in two water-tight compartments, 
with four athwartship fire-rooms. Each boiler will be 13 feet 
6 inches in diameter and about 19 feet 6 inches locg. 

The smoke-pipe will be fixed, aud its top will be about 60 
feet above the grates. 

Fire-rooms arc to be arranged to work under air-pressure 
when required, and to be fitted, each, with two blowers, cap- 
able of supplying continuously, with ease, suffieient air for the 
required horse-power. 

DETAILED DESCRIPTION. 

CYLINDER CASINOS. 

The cylinder casings, which will include tlie steam and 
exhaust ports and passages, inboard heads, valve-chests, and 
sole-plates, are to be of cast-iron. 

They will be fitted with {cylinder linings of hard casb-iron. 

The cylinder casings will have extensions cast on them 
with flanges 2 inches thick for securing them to engine seatings. 

The cylinder casings and covers, after being placed in tne 
ship, are to I>e covered with non-conducting material, and 
neatly la^ed with black walnut, removable where directed. 
RE0EIVEP8. 

The receivers will consist of the spaces between high-pres- 
sure and intermediate, and intermediate and low-pressure pis- 
ton-valves and their connecting [)i]>e8. 



There will be a 3^-inch copper pipe, with composition etop- 
valve, conDecting main eteam-pipe to each receiver space ; and 
K oompoeitioa safety-valve, with nickel seat of 2J inches 
diameter, on each receiver, Uie intermediate pressure weighted 
to 80 pounds per square inch above the atmosphere and the 
low-pressure to 30 pounds. 

CVLINDEB LTNINOS. 

The linings are to be of cast-iron as bard as tools can work, 
with central rine or rest. They will be 1| inches thick and 
will be accurately fitted and secured to the casings. They 
are to be smoothly and accurately bored to diameter of 34, 
48, and 76 inches respectively, and for a piston-stroke of 40 
inches. Cylinder linings to be jacketed. 

CYLINDER-HBAD6 AND COVERB. 

The cylinder-heads are to be cast solid with cylinder casings 
and amply stiffened by ribs. They will have suitable open- 
ings for the stuffing-boxes. The cylinder covers are to be 
D^eof cast-steel, well-ribbe<i. Each low-pressure cover will 
have a niau-hole (»st in, wiiich will be facetl to receive the 
man-hole plate. The cylinder covers are to be fared true on 
the inside. They are to have faced flanges, and are to be 
secured to cylinder casings by wrought-iron ImjIis with finished 
nuts. Bolts are to Iw spaced not over 6 inches apart. 

HOLDING-DOWN BOLTS. 

All holding-down bolts for securing the engines in the ship 
are to be fitte<] with locked nuts. 

MAN-HOLES AND PLATES. 

The man-holes in low-pressure cylinder-covers are to lie 20 
inches in <liameter. The plates are to l>c turned to loosely fit 
the holes, faced on the inner surface to fit the fncing-strip on 
cover or head, and to be finishc<l on the out.sidc. 
17148—2 



VALVE-CHESTS AND COVERS. 

The valve-cheata will have openings at each end for iosert- 
ingaDdremoving the valves, and will be closed by siugle-plate 
covers of cast-iron, well ribbed, finished on outside with faced 
flanges, S\ inches wide mid 1} inches thick. 

Uic inboard will (iintaiu the valve-Stem stuffing-boxes; the 
outboard cover will serve as the ^-alve-stem guide. The pack- 
ing spaces will be fitted with metallic packiDg. The covers 
will be secured in place by ODe-incli boltfi, spaced Dot over 6 
iuchcs apart, and with flniehed wrought>iron nuts. Suitable 
boi^eea will be cast on the upper surface of steam-chests, 
directly over each steam-port, for the attachment of approved 
oil cups. 

VAI.VE-UNER8. 

The valve-liners are to be made of cast-iron of the toughest 
quality, combined with a suitable degree of hardness. They 
are to be J inch thick, accurately bored and turned; then 
fori'ed into seats after the ports Imvti l>ecn cut out 3J inches 
wide for the high pressure and intermi-diate, and 'i^ inches for 
the low. The bridges in |)ort are to be 1 J inches wide. 

MAIN STEAM PISTON- VALVES. 

The piston-valves will be made of comiK>sition, -j*^ inch 
tliick in the ImkIv of the valve. 

Eacli end of all valves will be made steam-tight by two 
packing-rings of composition, ^ inch square in cross section, 
out obliquely and tongued, and held in place by a composition 
follower and wrought-iron bolts. The distance-pieces for 
separating the [Hickiug-rings at each end of the valves will be 
made of composition. 

MAIN VALVE-STESIS. 

The vah-e-stcms will be made of steel, 1| inches diameter 
for the high pressure, and 2^ inches for the intermediate and 
low whore they pa.ss through the valves, and 2J inches diam- 
eter in the high- pressure, and 3^ inches for the intermediate 
and low in the stuffing-boxes. 



THROTTLE-VALVES. 

The main steam-tbrottle for each high-preisiire cylinder will 
oonaist of a disc-%'alvo 12} inches diameter of opening, opening 
with die pressure in the steam-pipe, and operate by suitable 
gear with hand-lever adjacent to hand-lever of steam reversing- 
gesr. 

VALVE-(1EAH. 

The \'alve-gear is to be of the radial type. The cut-ofis of 
all cylinders are to l>e capable of being adjusted independently 
of each other. 

The distributing of steam in backward gear must be such as 
to permit the engines to be reversed quickly and to run astern 
at full power. 

The eccentrics ure t^ be made of cast-iron or steel. E^h 
eccentric is to l)e made in two parts, securely fastened together 
by two mild-steel bolts. They are to be truly bored to fit 
the shaft and properly secured to the same. They are to 
be truly turued to a suitable e<x«nlricity, and recessed at the 
aides to fit tJie flanges of the eccentric-straps. 

Each eccentric-strap is to l»e in two partJ*, of cast-steel, with 
white-metal linings. The two parts are to be firmly fastened 
bother by two miid-steel bolts witli lock-mils. The two parts 
of the strap are to be separated by suitable brasi' chippiog- 
pieces. A prolongationof^onepartof each eccentric-strap wul 
form the eccentric- lever. 

Each eccentric- lever will carry two mild-steel pins, one 
with a hardened steel tliimble securely fastened. 

One of these pins to engage with the radius-link and the 
other witli the valve-conneotirg-rod. 

The movement of each valve is to be regulated by a revers- 
ing-armand a radius-link. 

Each reversiug-arm is to be carried in bearings rising from 
the top of the cori-eM|>onding crank-shaft hearing, with its main 
center line parallel to the axis of the crank-shuft, and in the 
same vertical plane. The reversing-arm with vtR ifiMsvaJft, Ss. 



be of cast^steel. A forged-steel pin is to be secured in tbe free 
end of the arm to engage with trio radins-link. Each radius- 
link is to engage at one end with tliiK pin and at the other 
with the lower pin on the ecwntric-Iever. 

Eadi valve-connecting-rod will eogage at one end with the 
oorreHponding pin !n the eccentric-lever nod at the other eud 
with a pin in an arm on the vulve-motion rock-shaft of the low 
pressure, and direct with valve-stem of high and intermediate 
prcHSure cyliudei':>. 

The low-j>ressure valve-motiuii rock -shafts are to lie tarried 
in beariugs l>oltedto thecylinder-casings,and are lo have arms 
set at suitable inclinations to each other by which the motion 
will be transmitted to the valve-stems by links. 

The radiufl-linkii, valve-con iiecting-r»>tis, and vulve-links 
are to be forged of mild-steel, finished all over. 

All joint-pins are to be of steel. 

All working bearings are to Ik; of phosphor hron/o or other 
composition. 

The reversir^-arm bearings are to be cast on the mikin pil- 
low-blocks. The valve-motion rock-shafts and arm-* and 
reversing-arms an to be of cast-steel, 

Theradias-linksaretobe capable of adjustment so as toprc- 
aerve a constant distance l»etw(«n centers when taking np lost 
motion. 

Fixed trammels are to be fumishe<I, suitably protected from 
injury, for setting the radius-link centers to their projR-r dis- 
tances. 

The valve-stems are to l>e marked and furnished with fixed 
trammels for setting the valves without removing the valve- 
chest bonnets. 

A spare set of bearings is to be fumisheti for all adjustJible 
joints. 

All parts of the valve-gear are to l>e suitably marked for 
convenience of putting together proiierly when overhauling. 

R£VEEt8IXa-GEA R. 

Each engine will have a steam reversiug-gear with the 



cylinder placed vertically. Each main engine b to have on« 
hand reversing-Iever, which is to be conveniently placed to be 
worked from the working-platform. The reversing-lever 
sectors are to have adjustable slope to prevent the hand-levers 
being thrown beyond the fnll-abead and astern positions. 

The reversing-eugines arc to exhaust into the resiwrtive 
condensers. 

STEAM -aOVBRSOR. 

There will be an efficient governor of an approved type, 

with ail necessary connections fitted to the reversing- lever of 

each engine, so as to control the admission of at«^ni to each 

cylinder for preventing racing in rough weather. 

CYLINDEK RELIEF-VALVKS. 

There will he an automatic relief-valve of not less than :I 
inches diameter, located at each end of each cylinder; these 
valves to be guided bv loosely fitting wings. They will l>e 
kept on their seats by the pressure of steam in their respective 
receivers, and by a light spiral spring. The design uf this 
detail to l>e approved before its constraction. 

CYLINDER DRAIN-VALVES. 

There will be fitt«l to each end of each cylinder, as low as 
possible, a drain-valve of approved design, with l-inch opening. 
These valves to be made of composition and to lie flanged and 
bolted to IxiBses on cylinder-casings or heads. They are to be 
arranged to work by hand-levers ut wnrking-platfurm if found 
necessary. 

PISTONS. 

The pistons will be made of steel, the thickness of metal to 
be 23 inches at center and IJ Inches at |>eriphery; that around 
the eyes of the piston-rods to be 2g inches. Each piston will 
have one ca^t-iron wcaring-slioe upon which it will rest. 
Theoe shoes to be so fitted that thoy cau he adjusted to take 
the wear. Tlie {>a(rklng-rings arc to be J Inch thick, ^ inch 
wide, and will be adjusted by steel si>rings of \J^^]n{cs te»avs«i. 



PISTON-RODS. 

The piston-rods are to be of steel, finished 6 inches diameter, 
fitted aod secured to the pistons by ir >n nuts. The piston-rods 
will be fitted into (.-roes-heads and secured by nuts. 

CYI^lNDER TIE-B0D8. 

The horizontal tie-rods securing the cylinders to pillow- 
block frames will be made of steel, turned to a diameter of 6 
inches, and the diagonal ones 4 inches. They will have T-heads 
foif^ on each end. These rods will be secured to the pillow- 
blocks and to the cylinders by steel bolts 3\ and 2^ inches 
diameter. 

PISTON-BOD STUFFING-BOXES. 

The piston-rod etnffing-boxea will be formed in the cylinder- 
heads, and will befitt«d with brass bushings and glands. They 
will he fitted with an approved metallic packing. 

CB06S-UEADS. 

The cross-beads are to be of steel, finished all over, and fitted 
with cast-steel slippers, lined with while metal, 19 inches wide, 
19 inches long, and 1^ inches thick. The connecting-rod 
journals are to be 7} inches dinmet«r and 8| inches long. 

CROSS-HEAD SLIDES. 

The cross-head slides will be made of steel, well secured to 
the cylinders at one end and to the bed-plate at the other. 

CONNECTTJNG-RODS. 

The connecting-rods are to be of wrought-iron or steel, 
finished all over. 

They will be 86 inches long between centers, 6| inches 
diameter of neck at crank-pin end, and 5f inches diameter of 
oeck at croes-head end. The crank-pin and cross-head boxes 
will be made of composition. The crank-pin boxes to be 
secured to rod by two 4-inch wrought-iron bolts, and ea/di 
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croee-bead box by two 3-inch bolts; tb« outs to be secured by 
proper eet-ecrews. The boxes for craak-piDs ate to be 2^ inches 
thicK, and for cross^heads 1^ inches thick, accurately fitted to 
pins and rods. 

CRANK-SHAFTS. 

The crank-shaft for each set of engines will be made of steel, 
built-up, with cranks at equal angles. The ehafl-journaU will 
be 13 inches diameter and have a total length of about 106 
inches. 

The crank-webs will be 8 inches thick for the high, 9 inches 
for the intermediate, and 10 inches for the low. The crank- 
pins will be 13 inches diameter and 15 inches long. 

The couplings will be 4 inches thick and 26 inches diam- 
eter. The nigh, intermediate, and low-pressure crank-pins and 
shaft-journals will have holes axially through them respect- 
ively, 6, 6, and 4 inches diameter. 

All journals, when finished, will be tested and their accuracy 
proved. 

CBANK-BHAPT BOXES AND CAPS. 

Boxes of composition will be fitted to tlie main pedestals. 
The cape are to be of steel, and both boxes and caps are to be 
made with recesses for white-metal linings. 

Each cap will have a hole through it of sufBcient size to feel 
the journal. Each cap to be secured by two 3i-inch steel bolls, 
and with set-screws to prevent nuts from working loose. 

Composition lioxfs to be hollow for water circulation. Both 
shaft and crank-pin brasses will be scraped to accurately fit 
their journals. 

BED-l'l^TES ASD PILIXtW-BLOCKS. 

The bed-platos for pillow-blocks will each be made in four 
castings, from which will spring the pedestals for crank-ehafl 
bearings. The plates and pedestals will be cast hollow, with 
walls I 'i inches thick, the metal around the boxes to be 2 and 
22 inches tliick. The bottom flanges of bed-plates will be 2 
inches thick and 3 inches wide. 



SURFACE CONDENSERS. 

The coudcDser chests are to be cyHndrioal Id form, "built- 
up" of sheet-brass } inch thick, amply sustained by angle and 
T-rings and composition flanges for the tube-plates. 

The exhaust and discharge- nozzles, also the chambers for 
the circulating waters and the covers for the same, are to be 
of composition as thin and light as practicable, combined with 
ample strength and stiffness. The diameter of the exhaust 
opening will l>e 27 inches, and of the discharge openings to 
air-pumps 16 inches. The injection and dehverv openings 
for the circulating water will l>e 16 inches in diameter. All 
flanges to be not less than 2^ inches wide. 

A 1-inch salt-water feed-valve will be attached to each con- 
denser. 

Each chest will contain 3,169 seamless drawn brass tubes, 
f-inch outside diameter, of No. 20 B. W. G. thickness, spaced 
■J^ of an inch between centers. 

The exi>osed condensing length of tubes to be 12 feet, 
having a total cooling surface of 6,250 square feet. The tubes 
are to to be thoroughly tinned inside and out, previous to the 
last drawing. 

The tul>e-plat«s are to be of brass, ^ inch thick, stayed to 
heads by eight 1-inch stays, bored or cored for the tubes, and 
counter bored § inch diameter an<l ^ inch deep, the packing to 
be comnres.sed by composition glands screwed into the plates, 
and to nave ilevice for preventing crawling of the tubes. 

The tubes will be suitably supported by an approved system 
of composition diaphragm and defle<*ing plates in each con- 
denser. 

The condensers will be located behind the engine-cylinders 
and well secured in the ship. 

Additionally the condenser in the forward compartment 
will be fitted with straightway-valves in its cylinder exhaust- 
pipe, and dischai^e-pipe close to air-pump, for closing all 
communication with the main engines when the condenser is 
used for auxiliary purposes. 



AUXILIABY EXHAUST-MAIN. 

The auxiliary exhaust-main, where it passes through the 

Xe compartments, will have a diameter of 6 inches and 
be mode of copper. It will have in each engine com- 
partment two exhaust connections — one to condenser and one 
to low-pressure receiver, each 4 inches internal diameter. All 
flangi's will be made of composition, faced not less than 2^ 
inches wide. 

One 4-inch escape to atmosphere. See p. 31. 

AIR, CIRCULATI.VG, AND BII^E-PUMPS. 

Each engine will have a vertical siugle-acting air-pump, 33 
inches diameter and 16 inches stroke; a single-acting circu- 
lating-pump, 26 inches diameter and 16 inches stroke; and 
one bilge-pump, 4 inches diameter and 16 inches stroke; op- 
erated direct by a special compound engine. 

The pump-Cylinders, valve-chests, covers, bonnets, buckets, 
bucket-rods, plungers, valve-seats, and guards will be made of 
composition; the air-pump valves of hard rubber; the circu- 
lating and bilge-pump valves of rubber, with two layers of 
canvas. The pump-cylinders will be -^g inch thick. All 
possible conveniences are to be attached to air and circulating- 
pumps for examination of valves. 

CENTRIFUGAL BrUJE-lTMl-S. 

The centrifugal bilpe-pump In forward engine comjiartment 
will be of approved design, cH|)able of dischai^ing with ease 
800 gallons of water per minute against a head of l.^fwt wlion 
using steam of 60 pounds pressure alxtve the atmosphere. 
All pipes to be fitte<l with composition flanges of 2.V inches 
face. 

The pump will l>e oi>eraled by a special engine connected 
directly with it; will take steam from both main luid auxiliary 
Bteam-pipes direct, and e.thuust into the iw>ndeiisi.<r through 
the auxiliary exhnuHt-main. 

Pump-casing, fan, and pump-shaft to be <if co«\\|CtM*.\w&. 
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INJECnON-VALVES. 

The chests, valves, seats, bounets, glaiirls, screw-fitems, and 
tiand-wheelB of the injection- valves are to be of composition. 

Each valve will have an opening through the seat of 16 
inches diameter. 

Each chest will liave a nozzle of 3J inches diameter of 
opening under the vtilve for fire pump-suction. 

Composition strainers equivaknt in area to twice the area 
of valve will cover the openings through the ship. 

BII^E-INJECriON. 

A copper pii>e of 12 inches internal diameter will connect 
each mam injection-valve cheat with the bilge in its engine 
compartment. Each pipe will have attached to it a composi- 
tion non-return valve of 12 inches diameter of opening. 

OUTBOABI) DELIVERY-VAI.VE8. 

The chests, bonnets, seats, valves, stems, and glands of out- 
board-delivery valves will lie of comixeition. 

The valves arc to be fitted as checks, to o|ien by pressure 
from inside, to cover openings through seats, 15 inches diam- 
eter. Each chest will have a valve of 3^ inches diameter of 
opening outside the main valve for the bilge discliai'gc from 
fire-pumps, and one for the discharge from main hilge-pumps. 

SEA- VALVES. 

There are to ho two sea-valves of not less than 3| inched 
diameter of opening in each fire-room, one to be used for blow 
and the other for sea suction. 

The chests are to be provided with suitable nozzles for con- 
necting them with pipes, leading to boilers and pumps. 

The chests, honneta, valves, seals, stems, glands, and liand- 
wheels are to be made of compoeition. 

The suctions are to have com)K)sition strainers, with holes 
through them of an aggregate area nut less than twice (he area 
of vtlve openings. 
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FEED ASD AUXILTARY-PDMl'S. 

There are to be two vertical duplex-pumps of approved de- 
mgD, located in each fire-room; each pump t4> have \vater- 
cyliuders of 6 inches diameter and a. piston stroke of 12 inches. 
One pump in each fire-room to be connected to feed-tanks, 
bottom of forward condenser, and boiler-checks only, and to 
have a screw check-valve on both suction and delivery-pipes 
close to the pump. The other pump in each fire-room to be 
fitted to draw from foed-tank, sea, bilge, and boilers; and to 
deliver water into any ni' the boilers by a distinct set of feed- 
pipes and check-valves independent of the main feed system^ 
and, likewise, inUi the fire-main and overboard. 

In addition, the forward auxiliary pump is to be fitted with 
a suitable discharge- jiipe for flushing the head and for distill- 
ing purposes. It will discharge its water overboard through 
s sea-valve forward. 

KIBE ASI» BIlXlK-rUMPB. 

There will Ije a vertical uteam-punip of approved design 
placed in each engine-room. They will l>e fitted with the 
requisite valves and connections for use as biige and fire pumps, 
and draw water from the sea through a valve or main injec- 
tion-chest or through bottom of ship and from the bilge. 
They will deliver overljoard through valves on nutboard-de- 
livery valve-chests, and into fire-main. 

Each pump will have a steam-cylinder of 8 Inches diameter, 

water-cylinder of 5 i ohes diameter, and a stroke of 1 2 inches. 

rtI8TILI.EU AND PUMP, 

The distilling apjiamtus will be located on the berth-deck 
where directed, and will consist of one distiller of approved 
design capable of furnishing 3,000 gallons of potable water in 
24 hours. It will take its steam from the auxiliary boiler by 
an inde[)endent stop-valve and pipe. 

The auxiliary' pump in fire-room will be used as a circulating- 
pump for the distiller. One independent pump for distiller. 

The circulating \rater, after passing through the distiller, will 
go forward through a proper copper pijie for use in fiusKva^ 



16 

the heads; a copper bye-pnss pi)>e, litteil w'lih suitable vulves, 
will connect the (liw:har^ of the pump iise<l to circulate 
water through (he ilistiiJer with tlie pipe leaiHiit; forward 
to the head, tor use when fmni anycuiise the distiller is shut nfT. 
The distiller lo t>e fitted with a filter and with the pijtes 
ne<«s8nry for riiDning the distilled water into the fresh-water 
tauk^. 



The water-cylinders of all steani-pninjw will \tc. made of 
coiD{>o^itioii. 

All pumps will have screw check-valves in suction and de- 
livery-pi[>es close to purap-chaml»er8, and stop-valvw in both 
stexni and exhaust-pii>eH. All snctiuii-pipes leading to bilge, 
exwpting those from the circulating- pumps, are to bo fitted 
with Maeomb bilge-strainers/ Tlie steam-cylinders of all 
pumps, blowers, and (»ther auxiliary machinery will have their 
ezhanst-nozzles conueete<l to an oxhaust-mitin, which will pass 
through engine and fire-roomn. This main will be connected 
to Itoth main condensers and to the second receivers of both en- 
gines, will also have a discharge into the atmosphere, and will 
be furnished with the net^ssary valv&t for ffoverning the 
direction of the exhaust. Additionally, the inaiii feed-jmmps 
will be supplied with means of turning their exhaust steam 
into their feed siiction-pi|>e8, 

WORKING- PLATFORMS. 

Working- platforms of wrought-iron will be situated l»elow 
the center of shaft and on each side of the bulkhead, Ixitween 
the engines, convenient to which will be armuged all the 
handles, levers, and connections for operating the engines, 
with the ennnters, revolution-indicators, clocks, and steam, and 
vacuum-gauges in plain view. 

Ladders will be provided as means of escaj>e from en;;ine- 
rooms when the water-tight doors are closed, and will be 
located on the bulkhead separatinij tW wi^ue ly^TO.^rasvwi'wM.. 



The engine-room etairwaj for ordinary use will be accessible 
from theberthdeck, through a door in engine-room hatcb bulk- 
bead, and will have ils landing on the worklDg-platform in the 
forward engine compartment. A door near this stairway will 
communicate with after engine compartment, and suitable 
footways will be arranged for access to the moving parts of 
the machinery, fitted, where required, with brass hand-rails 
and finished wrought-iron staiicniouB. 

FEED-WATER TANKS. 

A feed-water tank will be placed in forward engine-room. 
It will be made of wrought-iron not over -^ inch in thickness, 
i^nd will haveacapacityof about 500 gallons, and will be fitted 
as a filter and be provided with a vapor-pipe, a float -valve for 
preventing access of air to feed-pump, an overflow-pipe, and 
a glass gauge. 

A supply-pipe will lead from this tank to tlic main feed- 
pumps in fire-rooms. 

I-INE SHAtTlNG. 

The line and thrust-shafting of both engines will be made 
of steel, 12J inches diameter, with a 5-inch hole axially through 
it, an<l will tc 8uj)i>orted by spring l^earings where necessary. 
The thriutt- shafts will have eleven raised collars Ij^ inches 
thick, lOJ inches outside diameter, and 1| inches s})ace between 

r'HOPELI,?:K SHAITISG. 

The proiieller-shiift of each engine will be ma<le of steel in 
two lengths. The forward length will l»e 13 inches outside 
diameter, with 6-iDch hole axiully thmugh it The after 
length will be 14 inches outside diaraettr with ;in 8-inoh hole 
axially through it. The hole will be reduced at propeller end 
to corresiwnd with diameters. The forward length will be 
cased with brass in stern-pi|)e. The after length will Ite 
covennl at Ix-aring only. Sleeves at l>earings j inch thick, 
remainder h inch thick. 



BCREW-PROPELLERS. 

The propellers are to be mule uf m^a^due^ bronze, about 
14J feet <liaraetcr; to have adjustable blades of such form 
and pitch a^ niay be require*], and to turn outward in forward 
motion. 

OCPISIDE AND STERN-PIPE BEARINGS. 

The .-stern-pipes and outside bearings will have composition 
bushinsTs fitt^ with lignumvitte staves, with the proper flanges 
for securing them in position. 

The bearings in stiiffing-boxes to be about 24 inches long, 
the outer ones about .'!2 inches, and those in hangers about 4S 
inches. 

All lignumvitfe is to bear on end of grain. 

STERN-PIPE STUFFING-BOXES. 

The stuffing-boxes are to be made of romposition, with a 
packing space 1 inch wide and 6 inches deep, Htted with fol- 
lowers made in two parts with a space of 1^ incites between 
them, and properly secured in place by Tobin's metal bolte. 
THRUST-BLOCKS AND BEARINGS. 

The thrust-blocks and i»ps are to be of cast-iron, lined with 
white metal, and made for a circulation of water through 
them. They wilt be provided with stuffing-boxes and glands 
at both ends for retaining the oil. 

The (»i>s are to be made with lugs locking iulo the blocks, 
and will have ample oil and grease-cups with hinged covers. 

Each cap will be well secured in place by four wrought-iron 
bolts 1^ inches diameter. 

The blocks will rest on sole-plates rivetei.1 to the foundations 

built in the ship, to which they will be secured by twelve 

bolts 1^ inches diameter, and fitted with keys so that tbey can 

be accurately adjusted to line in any direction. 

SPRING-BEARINGS. 

Spring-bearings are to be at least 1 5 inches lon^. 



TUBKING-GEAR. 

A snitable steam gear is to be provided for turniDg the 
muD engines. 

WATER-PIPE^. 

SeainlesB brass water-pipes 2 inches diameter are to be fitted, 
with tlie necessary valves in each cngine-rooni. The water 
to be etipplied from a pump. 

They will have two branches of not less than 1^ inches 
diameter to each main and crank-pin bearing, one branch of X 
inch diameter to each eccentric, and two branches IJ inches 
diameter to each thrust-bearing. 

Also two of j inch diameter, screwed into each crank-shaft 
pillow-block, with holes leading down through brasses to tops 
of journals, and one of J inch diameter screwed into each 
cross-head slide. 

All branch water-pipes will be fitted with cocks or valves 
for Delating the supply of water to bearings. 

JOURNAL- BOXES. 

All journals or moving parts of iron or steel are to run in 
boxes either of composition or of cast-iron or steel lined with 
white-metal. 

The crank-pin and crank-shaft boxes are to be lined with 
Parson's white-metal. 

INDICATOR FITTINGS AND MOTIONS. 

Indicator-connections for each end of each steam-cylinder 
are to be fitted, as near as passible, to the bores of their cylin- 
ders, and BO located ns to Iw easily accessible. 

The indicator-motions are to be so designe*! as to give the 
indicator-l>arrels motions coincident with those of the pistons, 
and of sufficient throw to give a diagram of 4 inches length. 

REVOLUTION-INDICATORS. 

Revolution -indicators, showing on suitable dials (he speed 
and direction (»f the engines, are to be placed in each engjne- 



room, and suitable dials for showing in which direction tbe 
engines are turning are to be placed in fluch part of the ship, 
on deck, aa may be required. 



Each craiik-pin will be fitted with a telescopic or wiping 
arraDgenieat. to be of approved design. All crank-shaft 
bearings will have ample oil-cups with hinged covers, tube 
and wick-holders, and so arranged that the amount of oil 
passing down each tube to the journals can be seen and ra- 
diated. Wipers carried by the upper ends of the eccentric- 
levers are to furnish oil for lubricating the eccentrics and all 
connections of the eccentric-levers. These wipers to take oil 
from stri]):; of webbing or other approved device, supplied by 
oil-cups suitably supported and capable of adjustment so as to 
feed oil in all positions of the valve-gear, and also so arranged 
as to make the supply of oil to the various parts independently 
adjustable. 

All otiier joints or moving parts not otherwise referred to, 
and especially the cross-head slides and the valve connections, 
are to nave finished brass automatic oiling-gear of approved 
design, capable of supplying sufficient lubrication while the 
engines are in oi>eration without waste of oil. 

All oil-cu|>s to Ite such as can be easily filled white the engines 
are running at mnxinium sjxied, and to have an oil capacity for 
at least four hours running. 

All fixed bearings to have drip-cups cast on where possible, 
otherwise to be made of eaHt^brass and properly fitted. 

All such cups to have drain-pipes and cocks ofat least ^ inch 
diameter, which can be used while the engines are in operation. 

All moving l)earings are to have drip-cups or pansof aheet- 
bracs where necessary. 

HOLES THRODQH SHIP. 

All holes through the ship are to be covered by cocks or 
valves on the ineide, and to be fitted with zinc protecting-rings 
if required. 



PUMP OONNECTIONS TO FIRE-MAIN. 

The fire and auxiliary feed-puiii])s will each have a discharge- 
pipe, with straight-way stop-valve, conoectiag it with the fire- 
maio runuing fore and afl, and a branch from each dischai^e- 
pipe near the pamp will be fitted with etaudard hose-connec- 
tions and straightway-valve. 

EYB-BOLT8, 

Wrought-iron eye-bolts and traveler-bars are to be properly 
located and secured wherever required for lifting diflereot parte 
of machinery, and particularly the covers of cylinders and 
valve-cliests, the covers of air and circulating-purape and their 
valve-cheste, the condenser-bonnete, the connecting-rods, the 
caps of pillow-blocks of crank-aliaft and liue-flhafi: journals 
and of thrust-bearings. 

BECUItINO ENGINES IN SHIP. 

The engines will I>e adjusted and lined upon the engine- 
keelsons, and when accurst^^ly in line the spaces around hold- 
ing-duwn bolts between Mtle-plates and keelsons will be filled 
by accurately fitting wrought-iron washers, upon which the 
holding-down bolts will l>c set up and lo<'ked in place. 

DR-VIN-Pri'Eh AND TRAl-S. 

All receptacles where condensed steam is likely to nwumu- 
late will be provided with drain-pipcH and cocks of ample 
capacity leading to automatic traps (fittwl with bye-i>afs pii)es 
and valves), which will disohai^ into lee<l-tanks. 

The drain-pipes from safety-valves are to be coiinwted at 
least J inch lielnw the level of valve-seats. 

BOILEK AND ATTACHMENTS, 

There are to be four double-ended horizontal return tubular 
boilers, construetal of o|»en-hearth steel. The iMiilers are to 
carry a working pressure of ItiO pounds by gvu^g^. 
17HS— J 
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plates are to be planed on their edges, and thoroughly 
I inside and out wherever acceasible. Butt-jointed seama 
> be covered with straps, and all rivet-holes are to be 
] to full size. Each boiler is to be 13 feet 6 ioches mean 
tor outside, and about 1 9 feet 6 inches long, and to have 
maces 4'^ inches least internal diameter. 

(JBATE-SURFACE. 

•\i furnace is to have a grate 72 ioches long, or 22.5 feet 
a, aggregating 540 square feet in the four boilers. 

GRATE-BARS. 

■ grate-bars to be of wrought-iron, in two lengths, of 
ved imttern. The fnrnace-fronts, bridge- walla, and 
« to be properly fitte<l to snp]K>rt the bars. 



h boiler is to contain about ^veu hundred and forty 
ilded wrought-iron tubes. Every third tnbe, vertically 
jrizontiilly, is to be a stay-tube, and will be No. 7 B. W. 
ck, and 2^ inches external diameter. The other tubes 
16 No. 12 B. W. G. in thickness, 2^ inches external 
ter. 

! stay-tubew to be screwed info both heads, the ends at 
heads to be swelled. They will Ije expanded into both 
and l>ea<led over at coinbnstion-clmmber ends. This 
d of setting is subject to change if so directed. 

BOILEK-SHELLS. 

; shells arc tojbe of plates 1 A- inches thick, the longt- 
.1 joints to be] double-strapped and double-riveted each 
' seams. The circular joints to be lap-jointed and double 
1. 

TUBE-SHEETS. 

: tube-sheets are to be -^ inch in thickness, and are to 
urately drilled for the tuDes. 



BOILER-HEADS AND BBACES. 

The up]>er )>ortioD of the heailfl are to be J inch thick and 
the lower portion -^ inch thick. The upper portioDs of heads 
will 1)6 braced by three rows of steel stays 2J inches diameter 
in the body, 14 inches between centers horizontally, and 13 
inches vertically. Jaw-braces to be of iron. The tops of 
oombuation-chambers to be stayed to shell by I{-iach iron 
braces with crowfeet on top of the chambers, placed 6^ inches 
apart in length of boiler, and 14 inches in the diameter. All 
steel braces to be without welds in length or eyes. The 
through braces will be made with nuts on both sides of boiler- 
heada, having raised threads on ends. 

FURNACES. 

The furnaces are to be of the best steel, welded at joints, 
and corrugated. They are to be 43 inches diameter at the 
inside of corrugation, |} inch thick, and are to be single- 
riveted at their junction with front heads and combustion- 
chambers. Ash-pans of |-inoh wrought-iron will be fitted 
in all furnace-flues reaching from front to bridge-wall. 

BEIDOE-WAUJ*. 

A bridge-wall of approved jiattern will be fitted in each 
furnace. The upper )>art will l)e finished with fire-brick. 
The bridge-walls to be easily removable. 

COMIiUSTION-CHAMBERS. 

The combustion-chambers are to be about 54 inches deep; 
the sides, tops, ends, furnace-plates, and tube-sheets to be X 
inch thick. The sides to be stayed by steel-screw stay-bolts 
1 J inches diameter, spaced not over 6g inches from center to 
center. 

HMOKE-BOXES AND UP-TAKBB. 

The smoke-boxes and U|>-takes are to be made with single 
shell, covered with an approved non-cotidttctTO^»>!J»*3ts>«tvis^ 



proWcted by an outside sht^ll. The inner shell to be secured 
to boilers by 2J-iiich anglo-iroiis; angle- irons elsewhere to be 
2 inches. Both shells to l<e iwmIv of iron -f^ inch and i inch 
thick, reaped ively. 

The connection doors are to be niade of wrought-inm with 
double shells, and fitted with hinges and cabrhes of wmiight 
or malleable iron. The outside shell is to be ^ inch thick, 
and the liuing \ inch thick. 

rv Knack-fronts. 

The furnace fronts are to be of wrought-imn, } inch thick, 
with cast-iron perforated liners. 

furna<;k-i)OORs. 

The furnace-doors are to lie of wronght-iron, I inch thick, 
with cast-iron perforated liners. 

ASH-PIT IXWRS, 

The ash-pit doors are to be of wronght-iron, ^ inch thick, 
flanged 1 inch deep, and fitted to place so as to thoroughly 
close the ash-pits, and to fit lugs on bulkhead when not in use. 

SADDLES. 

Each boiler is to rest on three saddles, which are to be built 
in and form part of hull. The boilers are to be secured by 
double angle-irons riveted to saddles and bolted to boilers. 

SM0KE-PJPE8. 

There are to be two snioke-pi{)es 60 feet in total height 
above the upper grates. They are to be 6 feet 6 inches iu 
diameter, made of wrought-iron plates; the lower course to be 
No. 7 B. W. G. thickness, the upper ones No. 8. The pipe 
is to be stifTened by flat bands ou the inside, at top and bot- 
tom, and by a band 4 inches wide and 1 inch thick on outside 
at top. The pipe will be inclosed its entire length by a jacket, 
leaving an annular space of at least 3 incUea, TW ■■^'*.«-'«a 
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be of wrought-iron, No. 13 B. W. G, thick, and to be covered 
by a hood with sufficient space for the escape of hot air. The 
pipe and jacket are to be made with strapped butt-joints. The 
smoke-box and breechinf;; will be incl<»ed by a jacket of No. 
16 iron. The pipe will be provided with stays, eyes, and 
shackles, and will oe supported in such a manner as to relieve 
the uptakes of its weight. A pivoted damper will be fitted 
in each smoke- pipe. 

DRY-PIPES. 

Each boiler is to have a properly perforated tinned-brass 
dry-pipe of reduced diameter at the internal end, but of ^ame 
diameter at front end as the steam-pipe with which it is con- 
nected. It is to be placed as high as possible, and extend 
nearly the length of the boiler. 

Its upper surface is to be pierced with holes | inch in diam- 
eter, spaced equidistant, their aggregate area to be twire that 
of tie cross-section of the pipe. 

BOILER CLOTHING. 

After the boilers ure in place in the vessel and have been 
tested under steam, their shells and fronts are to be covered 
with approval material, which will be protected by a galvan- 
ized-iroti ocuTving, the joints of which will be lapped and 
bolted. 

SAFETY-VALVES. 

Each boiler is to have two automatic spring safety-valves 
5^ inches in diameter, adapted to a maximum pres-sure of 160 
pounds per gauge, and fitted with proper levers and approved 
mechanism for working them from the fire-rooms. The chests, 
valves, and stems are tu be of composition, and seats of nickel 
or its equivalent. 

The chesta are to be bolted to stop-valve chamljers, if 
possible, and connected by copper pipes to the escape-pipes, 
which will also Iw of c<ip[ier. The seats of all safety-valves 
will be at leiist ^ inch al>ove the bottom of their cheats. 



SENTINEL- VALVES. 



There is to be a seotinel-valve of ^ square inch area attached 
to the front of each boiler, fitted wiui movable weight and 
□otched lever, and weighted to close tightly against a boiler 
pressure of 175 pounds per square inch. 



STEAH-WHISTLE. 
A compueition steam -whistle, the bell of 8 inches diameter, 
is to be placed forward of the forward smoke-pipe, well above 
the level of the deck-awning, and connected with the main 
ateara-pipe by a copper pipe having at its lower end a valve 
of appropriate kind and size, and a working-valve at upper end. 

WATER-GAUttES. 

Each boiler is to have two composition water^uges carry- 
ing glasses 16 inches in exposed length, and with outside pipe- 
connections to top and bottom of boiler, the bottom of glass 
being 1 inch below the highest heating surface. The water- 
level to be marked on brass plate on outside of boiler. 

There shall also be four gauge-cocks on each end of boiler, 
placed 4 inches apart, the lowest cock to be placed 4 inches 
below the highest heating surface of the boiler. The cocks 
will be supplied with drip-pans and drain-pipes. 

BA LINOUBTER-POTS. 

There is to l)e a salinometer-pot of approved pattern for each 
boiler, fitted in an acce^ible position and suitably connected. 

AUXILIARY BOILER. 
There is to be one cylindrical horizontal-return tubular 
boiler for auxiliary purjioses on armor-deck abaft after smoke- 
pipe. It will be made of open-hearth steel for a working 
firessure of 160 pounds by gauge. The dimensions will be as 
bllows: 8 feet 6 inches diameter, 8 f;et 3 inches long, with 
two corrugated furnaces 2 feet 8 inches inside diameter, and 
5 feet 10 inches long and A -nch thick. Shell-plates in one 
length U inch tliick, with double riveted double butt-atca^jR. 



The end plates above tubes to be | ioch thick and properly 
'stayed. Bemiunder of plates -^ iach thick. There will be 88 
tubes 3 inches outside diameter. Smoke-boxes and uptakes to 
be similar to maia boilers and smoke-pipe, to be carried into 
after main smoke-pipe. 



Before being placed in the vessel all the boilers are to be 
tested under a pressure of 240 pounds by gauge. This press* 
ure to be obtained by the application of heat to water within 
the boilers, which are to be filled quite full. After a satisfac- 
tory test, the boilers are to be painted on outside with two coats 
of brown zinc paint. Tests for cylinders will be for H. P. 
175, 1. P. 80, and L. P. 30 pounds. 

For condenser 30, tank 16, pumps 250 pounds. 

AUXILIARY STEAM-PIPES AND VALVES. 

Each boiler stop-valve chamber will have an auxiliary stop- 
valve 5 inches diameter bolted to the nozzle on its side and 
under the main- valve. These valves are to be connected by an 
auxiliary steam-pipe of 5 inches internal diameter, with suit- 
able branches Iciuling to the pumps, heaters, distiller, and aux- 
iliary engines. 

A branrli pljK' with stop-valve will connect main aud 
auxiliary tsleam-pi|>es in each engine-room. 

A steam gau ^e in brass case, with 4}-iuch dial, will be at- 
tached to the auxiliary steam-pipe in each engine-room and 
each fire-roouu 



There is to be a C()p|)er pii>e, with stop-valve at each end, 
5 inches in diameter, leading from the main steam-pipe to each 
condenser. One valve in each engine-room to be worked 
from working-platform, 

CHECK-VALVES. 

Each boiler is to have two feed check-valves, 21 inches in 



diameter, having oiiteide screw-threads od their stems; cham- 
bera, valves, and stems to be made of composition. 

AW check-valves to have internal pipes. 
BLOW-VALViS. 

Each liuiler is to have a bottom blow-valve of compoeitioD 
2^ inches in diameter ; al80 a surface blow-valve 1 ^ inches in 
diameter. These valves are to be connected by suitable pipes 
to the sea- valves. 

The bottom blow-vaivea are to have internal pipes leading 
toward the bottoms of boilers, the surface blow-valves to have 
pipes leading to the centers of boilers, with openings about 1 
inch above the highest heating surface. 

PEED AND BLOW-PIPES. 

The main fee<l-pi)>es are to be made of copper tubes, 2^ 
inches in internal diameter, and in sections not exceeding 12 
feet in length. Tlie blow-pipes to be 2^ inches in diameter. 
The branches to be of copjwr ; nozzles and flanges are to be of 
composition. The several sections are to be expanded into 
flanges, then turned over and brazed. All flanges to be united 
by forged bolts and nuts of Tobin's metal. Suitable provis- 
ions will be made for the expansion of these pi{>es. 
BOILEB STOP-VAI.VES. 

Stoi>-vaIve8 will be non-return valves. Each boiler is to 
have a ooniposition stop-valve chamber. The valve to be 8 
incites in diameter, fitted with a screw-stem of composition, 
made to turn independently of the valve, and to work in a 
composition nut supjKjrted by wronglit-iron studs screwed into 
the cover. The valve is to be o))etuted by a composition 
hand-wheel 14 inches in diameter. Separate provision is to 
be made for working all boiler stop-valves from above the 
protect! ve-deck . 

MAIN STEAM-PIPEB. 

The steam-pipes at stop-valves are to be d inches in internal 
diameter. The forward pair of boilers will be connected h^ o. 
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aeporate 12J-inch pipe to forward engines, the after pair by 
a 12J-inch pipe to after engines, these two pipes to be con- 
Dected by a 12^-inch pipe. These pipes are to be of copper, 
the several sections U) be united to each other and to the sep- 
aratora and valve-rhambers by composition flanges of suitable 
size and thickness, riveted on and properly brazed. Where 
these pipes pass through water-tight bulkheads they are to be 
provideil with approved provision for expansion. 

The steum-pipca and flanges to be covered with an approved 

Don-Gonductiiig material, whicii will be covered and protected 

by an approved water-tight covering, this covering to be 

secured to bulkheads where the pipes pass through them. 

ESCAPE-PIPES. 

There will be two escape-pipes of copper, one abaft the 
forward and one abaft the after smoke-pipe, extending to the 
top of the pipe and secured to it. There will be one auxiliary 
escape-pipe about 4 inches diameter, connected with the 
auxiliary exhaust-main. 

PIPE-OLOTHING. 

All main and auxiliary steam-pipes, exhaust-pipes where 
directed, the separator, and all steam-valves are to be clothed 
with an approved non-conducting material, covered with 
canvas in double thickness, well painted. The covmng to l>e 
secured to bulkheads where the pipes pass through them. 
The pipes are also to be covered with black-walnut lading 
with brass bands where directed. Pipes in flre-room to have 
galvanized sheet-iron casings. 

PIPES THROUGH BULKHEADS. 

All pipes where they pass through water-tight bulkheads 
will be provided with stuffing-boxes, or made tight in other 
approved manner. 

BOILEH DBAIN-OOCKS. 

There will be a drain-cock having IJ inches diameter of 
opening fitted to each end of each boiler. 
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SBPABATOBS. 

There is to be a aeparator in eaoli main steam-pipe of ap- 
proved kind ; it will t>e fitted with an automatic trap, a drain- 
pipe and valve leading to feed-tank, to bilge and overboard, 
and a glass water-gauge on the side. 

FJjOOR-PIiATES. 
The fire and engine-rooms and their passages are to be 
floored with wrought-iron plates having oorrugations on the 
upper Burfaoe and proper ledges and drain-holes. They are 
to be of wroughtriron not less than J inch thick, and all easily 
removable. 



The fire-rooms are to be supplied with air by means of 
blowers, two to each fire-room. Each blower is to be driven 
by its own engines direct, and to be capable of supplying, with 
ease and certainty, sufficient air for emcient forced draught. 

Each fire-room ventilator is to be so fittwi that it can be 
easily closed from fire-room in ease its blower is stopped. 

VENTILATORS. 

Two ventilators, each 24 inclieti in diameter, are to be fitted 
in each fire-room. They are to deliver air to the inlet of the 
blowers placed under them. They are to have movable hoods, 
and will be made of iron ^ inch thick. The gears for turning 
the hoods will l>e of composition. 

Four ventilators, 18 inches diameter, are to be fitted — two 
to each engine-room; tht'y will lead down the engine-room 
hatches or as directed; tlieir cowls will be workeil from the 
engine-rooms. All ventilator-cowls will be made of copier 
No. 12 B. W. a, unplaDishe<i. 

ASH- HOISTS. 

Tht-re will be an ash-hoist arranged in ventilators for each 
fire-room, and a means for closing them when an air-pressure 
is requirw! in the fire-room. 



There will be an approved ash-hoisting engine for each fire- 
room, to hoist 150 pounds from fire-room floor to deck in five 
secondn, with 60 pounds steflm-|ir(MBure. They will be fitted 
with all Decessnry coniieciions, including whip, and with a 
suitable brake to control the drum. 

From each nsh-hoist, on the upper deck, permanent over- 
head rails, suitably supported, will lead to the nearest ash- 
chute on each side of ship. Each of these will be fitted with 
a traveler of approved ilesign, with all necessary appliances 
for carrying the ash-buckets. At the top of each ash-chute 
a dumping-hopper will be fitted, so arranged as to fold op out 
of the way when not in use. The iisli-buckets are to Iw bal- 
anced dump-buckets, with gear complete. All of the aah- 
boisting and dunipiu^ gear is lo be such that the buckets will 
not have to be lifted by nand. A speaking-tube will lead from 
the tt)p of cacJi ash-lioist to fire-room. 

AIR-TIQUT FIRE-RoOUS. 

Supplementary bulkheads and ceilings of light galvanized 
iron are to be fitted in the fire-roonis for the purix)6e of re- 
ducing the capacity of the space to l>e put under iiir- pressure. 
The ceiling is to be made movable beneath hatches. The ver- 
tical portion to be provided with oiKuings where passtige ways 
are required, with suitable means for closing them. 

All permanent and temporary joints and seams to bo made 
perfectly air-tight. 

HYDROKINETER. 

There will be connected to each boiler a Wicr's liydrokin- 
eter, or other approved appliance for circulating water in the 
boiler while raismg steam, proper connections being made to 
auxiliary steam-pipe. 

TE8TK OF MATERIAL. 

All material used in the construction of the boilers, crank- 
shafts, line, thrust, and propel ler-shafting, will be tested in ac- 
cordance with the "Instructions to Inspectors," a copy of 
which is ap[3ended to these Hpecifi«\t\«Tt%. 
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DUPLICATK PIECES. 

All duplictite pieces are to be finished and fitted ready for 
use. They are to be as follows^ viz: 

One set of valves and springs for each steam-pump. 

One set, with ^^ards and liolts complete, for receiving- 
valves, and one for dell very- valves of air-pump. 

One-half set of followcr-bolta and nuts for each steam- 
piston, and one-haif set for each air-pump piston. 

Onesetof brasses for each crank-shaft journal of each engine. 

One set of brasses for each crank-pin. 

One set of brasses for a cross-head journal. 

One slipper for a cross-head. 

One set of brasses for each adjustable connection of each 
valve-gear. 

Three extra blades will be furnished for each screw-pro- 
peller, to be of such dimensions as may be required. 

Two hundred condenser-tubes packed in Imxes. 

Fifty stay-tultes, threaded to fit threads in tube-sheets, and 
100 plain boiler-tulws, annealed. The ends of stay-tubes to 
be wrapped in canvas. All boiler-tubes to be securely stowed 
in racks, or as directed. 

One spare basket for each Macomb's strainer. 

One-eighth of a set of grate-bars. 

One complete set of brasses for each circulattng-pump en- 
gine, each air-pum|i engine, and each blowing engine. 

One man and hand-hole plate of each size. 

Fitly condenser tube glands. 

All duplicate pieces not of brass to be pmnted with three 
coats of white lead and oil, and well lashed io tarred canvas, 
with name marked in black paint on the outside. 

Brass pieces to be marked or stamped. 

OIL-TANKS, CANS, ETC. 

Four oil-tanks of iron ^ of an inch thick, with an aggre- 
gate capacity of 1,000 gallons, are to be well secured in oil 
store-room with facilities for filling them from deck. The 
tanks are to be strengthened by intend ^3M3%,\1. XYtwAs^. 
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Each tank will have a man-bole near the top, closed by a 
plate, and will be fitted with a locked rock for drawing oil. 

Four iropper oil-tanks of 20 galloiiB capacity each, with lids 
and drip-pans, to be placed permanently in the engtne-rooma, 
in convenient positions, and to have a locked brass cock on each. 

A copper od-tank of 5 gallons capacity, with drip-pan, will 
be fittetl in each fire-room. 

An iron tallow-tank of 100 pounds capacity, with hinged 
cover, will be fitted in one engine-room. 

INSTRUMENTS, TOOLS, ETC. 

Twelve indicators of standard size and approved pattern, 
with pniper attachments of finished brass, are to be furnished 
ready fitted ; each indicator will be fitted with three springs 
graduated respectively to a scale of 80, 40, and 16 pounds to 
the inch, and with an extra cock attachment. A separate 
indicator stand-pipe is to be connected to each end of each 
mun cylinder by a pipe of one inch diameter, having a cock of 
equal area of opening. 

Two sets of instrumente, with proper attachments, each in- 
strumenint iti own case, which will be of brass, as follows, viz: 

Two Lane's improved spring steam-gauges, 6-inch face. 

One Lane's improved spring compound-gauge, 6-inch face. 

One Lane's improved spring vacuum-gauge, 6-inch face. 

One continuous counter, with positive motion, to register 
from 1 to 1,000,000. 

One eight-day clock \vitfa second-hand. 

One mercurial vacuum-gange attached immediately to con- 
denser. 

The above list to be considered as one set. 

There will be four Jjane's improved spring-gauges, one for 
each boiler, with 8J-incii face, and graduated to 320 pounds. 

Each gauge will be properly secured in the fire-room and 
have an independent connection to its boiler. 

Eight thermometers, one for each hot-well or feed-tank, one 
in each outboard-delivery |)ipe, one for each injection, and one 
for each steam-pipe close to the engines, to l>o made ^cwtKcww*. 
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fixtures, with their stems aod bulbs protected by brass covets ; 
also two spare steam -thermometere, two spare water-themoroe- 
ters, and one standardized thermometer in suitable caee. 

Ao engine-room telegraph of approved design, with reply- 
gongs and any number of dials that may be required, to be 
supplied and fitted for each pair of engines. Tel«^;raph8 of 
approved pattern are to be fitted to put engine-rooms and fire- 
rooms in communication. 

A gauge of approved pattern will be fitted in each fire-room 
to show the excess of air pressure over the pressure of the open 
atmosphere A portable air-pressure gauge will also be sup- 
plied to each fire-room, with connections for attaching it to the 
furnaces, uptakes, and where directed, to measure the pressure 
as compared with the air pressure in tlie fire-room. All of 
these gauges to indicate pressure in " inches of water," 

A set of wrenches, fitting all nuts in fire-rooms, to be sup- 
plied to e&cli fire-room and placed in iron racks. 

Fixed trammels or gauges are to be supplied for lining up 
crank-shafts horizontally and vertically, marks for this pur- 
pose Iteing made on brass plat«8 let into pillow-block frames. 

Two complete sets of fire-irons for each fir&-room, with suit- 
able racks for stowing. 

Lazy-bars for ea<:h boiler to be fitted in place. 

One set of ^vrenches complete for each engine, to be fitted to 
all the nuts, finished and marked with size, and placed in iron 
racks. Wrenches for all nuts of bolts two inches in diameter 
and over to be box-wrenches, where such can be used. 

One )iair of taps, one rod, for tapping front and back tube- 
sheets at one operation. This to be a duplicate of the tool used 
in originally tapping the sheets, and to l)e packed so as to be 
perfectly protected from injury. 

A steam tube-cleaner of approved design, with fittings and 
connections complete. To be fitted with a wooden handle and 
stowed in a convenient rack in fire-room. A spare nozzle and 
flexible steam-pipe In l>e furnished. 

Six ash -bucket)'. 

Eiglil coil U buckets. 
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SCHEDULE OF TMICKKE8S OP CUPPER AND BRASS 
PIPES, B. W.,0. 

Dlun. No. 

n^'', 2 

Maio and branch steam-pipes - - - < .„' q 

[ 3"^ 11 
Air-pump discharge ----- 12 

Circulating suction and dischai^ ~ _ . g 

Bilge suction and delivery, lai^ pump - - - 12 

Blow-pipes ..---_- 10 

Main exnaust ------- 7 

Main and auxiliary feed-delivery - - - - 12 

Main and auxiliary feed-suction - - - - 14 

Waste-steam pipes and auxiliary exhausts - - 16 

Dry-pipes -------- 14 

All bends are to l)e made one gauge thicker than straight 
part of pipe. All tee-pie<!e8 for brass pipes to be of composi- 
tion. 

Expansion-joints or bends are to be fitted to pipes wherever 
required. 

AUXILIARY EXHAUST TO ESCAPE-I'IPES, 
Where the auxiliary exhaust-main is connected to the 
escape-pipes it will have two stop-valves, cl(«e together, for 
eat^h connection, 

ASH-SPRINKLERS. 

There will beonathwartship bulkheads of fire-rooms, oppo- 
site eai'b boiler, and about tour feet from floor, a brass nozzle 
vith universal joint, with valve and sea connections for wet- 
ting ashe^. This to be of approved design and to be secured 
alongside bulkhead when not in use. 

MANDREL8 FOR WHITR-METAL BEARINGS. 

Cast-iron mandrels are to be furnished for forming the lin- 
ings of all bearings lined with while-metal. All these la Iw. 



moodily and accurately turned, and to be packed so as to be 
•erfectly protected. 

RADIATORS. 

Steam-radiators of about 600 feet superficial area for the 
everal parts of the ship wilt be provided. 

Each radiator will be divided into as many separate and 
listinct parts as may be directed; each part to have its own 
team and drain-valve. The steam and drain-pipes are to be 
eamless-drawn brass, of iron-pipe size, suitably connected by 
ompositioa elbows, tees, and unions in a manner that will 
nable them to be easily taken down for repairs. 

There will be reducing- valves in these pipes at the boiler 
onnectiona to r^ulate the pressure, and the drains will lead 
o such water-collectors as may be designated, or where pre- 
erred, overboard. 

MATERIALS AND WORKMANSHIP. 

All materials used in the construction of the machinery 
,re to be of the best quality. The iron castings to be of the 
>est pig-iron (not scrap). The brass castings to be made of 
lew materials of best quality. Where Tobin's-metal is speci- 
ied the composition to be 58.22 parts cop{>er, 39.48 parts 
;inc, 2.30 parts tin. For all other brass-work the composi- 
inn to Ik 88 parts copper, 10 parts tin, and 2 parts zinc. All 
ron castings to l>e smooth and true to form, and before being 
)ainti:'d to be well cleansed of sand and scale, and all fins and 
■oughnes.'. removed. 

All boiler-plates to be thoroughly cleansed of oxide-of-iron 
cale. Braiss castings to be sound, smooth, and true. No 
mpertect hustings or unsound foiling will be used, if the 
mperfection affects the strength, or, to a marked degree, its 
ightliness. 

Alt flanged boiler-plates arc to be annealed in an approved 
nanner after flanging. 

Thesteam-cylindersof all auxiliary engines are to be clothed 
ind Inggc^l the same as main cylinders. 
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All cocks are to have engraved brass plates to show their use 
and whether open or shut. All valve-wheels will be of com- 
position^ and will be plainly engraved to show their use, as will 
also all working levers and all gear for working valves from deck. 

All steam, exhaust, and other pipes leading to and from 
steering and other engines, distillers, and pumps are to be of 
sufficient size for their respective objects, and to have pro- 
vision for expansion where directed. 

All copper pipes not seamless drawn are to be brazed, and 
all copper pipes are to be expanded into composition flanges, 
turned over and brazed. 

All pipes passing through coal-bunkers will be cased in. 

All pipes, not otherwise specified, to be of copper, and all 
pipes beneath floor-plates to be connected by forged 'bolts and 
nuts of Tobin's-metal. All nuts on rough castings to fit facings. 
All pipes beneath floor-plates to be covered as directed, and care 
taken that they do not come in contact with the plates or 
frames of hull. 

The work to be in every respect of the first quality, and 
executed in a workmanlike and substantial manner. 

All flanges to be faced and grooved. All bolt-holes in per- 
manently fixed parts to be reamed, and the body of the bolts 
to be finished to fit them snugly. All threads on bolts to cor- 
respond to the Navy standard. All brasses to fit loosely be- 
tween collars of shafting. 

All nuts on moving parts and on pillow-blocks to be 
thoroughly secured with keepers, pins, or steel set-screws. All 
brasses or journals to be properly channeled for the proper 
distribution of oil. All flanges coupled together to be faced, 
and edges made fair with each other. Metallic packing for 
stuffing-boxes to be such as may be approved. 

The contractors for the hull will supply the labor to fit the 
engine and boiler keelsons to the engines and boilers, and 
similarly for all auxiliaries. 

All parts of machinery and boilers are to be secured, in an 
approved manner, to prevent displacement when the vessel is 
used for ramming. 
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Any portion of the work, whether partially or entirely com- 
pleted, toiiDd defective, must be removed and satisfactorily re- 
plaiml without extra chai^. 



TESTS OF MACHINERY, 



The cylindcr-casiugs, coudeDsers, and all tubes and pipes 
ire to be tested for tightness before being placed in the ship. 



All engine-work not finished to be primed with two coats 
of brown zinc and oil, and when placed in position on board 
the vessel will be painted with two coats of paint of approved 
color. 

The line-shafting is to be painted when in place with two 
coats of white-lead and oil, ana the boiler fronts with two coats 
of lamp-black and oil. The smoke-pipe is to be thoroughly 
puinted both before and after its erection on board the veaiel. 

All steam-pipes not la^ed will be painted white, exhaust- 
pipes green, water-supply pipes red, and water-dischai^ pijies 
lead-color. 

BEC»RD OP WEIGHTS. 

All materiala and part? of the machinery shall be carefully 
weighed by the contractor, when ready to go on board the ves- 
sel, and a record of the weights in detail furnished to the 
Inspector, certified to by him, and reported to the Bureau of 
Steam Engineering. 

PRELIMINARY TESTS AND TRIAia. 

While the engines and boilers are being completed, steam 
sliall be raised m the boilers whenever required to test the 
connections, the working of all parts of the mmn engines and 
tioilers, and all auxiliaries. All expense of such preliminary 
tests will be borne by the contractor. 

WORKING DRAWINOS. 

All drawings necessary during the progress of the work 
must be prepared by and at the expense of thft cKJO.'ucw^A-t. 



CHANQES IN PLANS. 
All plans involving changes or modifications of tlie original 
drawings must be approved. 

DRAWINGS OP COMI'LETED MACHINERY. 
A complete set of drawings of the machinery aE litt«d must 
be furnished by the contractor, certified to by the Inspector of 
Machinery, and forwarded to the Bureau of Steam Engineer- 
ing immediately upon completion of the work. 
isspectob's office. 
A suitable ofiBoe and draught! ng-room, properly fitted and 
heated, for the use of the Inspector of Machinery and his 
assistants during the building of the machinery, is to be 
furnished by the contractor. 

OUI8SION8. 

The engines, boilers, uptakes, and smoke-pipe, all auxiliaries, 
their piping and connections, and all sea-valves, except the 
cutting of the holes for the same, and all parts described in 
these specifications and official drawings, are to be fitted com- 
plete to the ship by the engine contractors; and any part of the 
macliinery or any article pertiuning thereto whicn may have 
been inadvertently omitted from these specifications or from 
the official drawings, but which is necessary for the proper 
completion of the vessel, is to be supplied by the contractor 
without extra chai^. 

CERTIPrCATB. 

The forgoing specifications and the modifications thereof, 
hereinafter specifieil, relating to the machinery of Cruiser No. 
1, having I>een mutually agreed upon and accepted before the 
award to our company of the contract for the construction of 
said cruiser, are hert-hy certified by the undersigned as correct 
and to be annexed to our contract for the construction of said 
vessel. 
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